IHosicuuTenbLHAA 3aIHCKA

Jannas paboyas mporpaMma OpPHEHTHMpOBAaHA Ha YydYalIMXCsl 8 Kilacca M peaqu3yercs Ha OCHOBE
CIIEYIOIIUX TOKYMEHTOB:

1. TIlporpammsl 00mIe0Opa3oBaTeNbHBIX  YyupexaeHuid. Anredpa. 7-9 xmaccel. CoCTaBHUTENb:
BypmuctpoBa T.A. — M.: [Ipocsemenue, 2008 1.

2. TocynmapcTBeHHBIN CTaHAAPT OCHOBHOTO 00IIET0 00pa30BaHUs 110 MaTEMATHKE.

[Iporpamma cooTBeTCTBYET yueOHUKY «Anredpa. 8 kmace» / FO.H. Makapsriues, H.I'. Munarok u zip.; mos
pen. C.A. Tensaxosckoro. M.: [Ipocsemenune, 2007.

[IpenonaBanue BeaeTcs 1o MEpBOMY BapuaHTy — 3 yaca B Hezeunto, Bcero 102 yaca.

Ha utoroBoe nmoBropenue B 8 Kiacce 1o anredpe B KOHIIE Tofla 8 4acoB, OCTAJIbHBIC YaChl pacIpe/IeICHbI
10 BCEM TE€MaM.

H3yuenue mamemamuku Ha CMyneHu 0CHOBHO20 00uie20 00pPA306aHUA HANPAGIEHO HA 0OCHUIICCHUE
ceoyrouwux yeneii:

® OBJIAJIeHHE CHCTeMOii MaTeMaTH4YeCKUX 3HAHUH M yMeHHWi, HEOOXOIUMBIX Uil NMPUMEHEHHS B
MPAKTUYECKON ACSITETbHOCTH, U3YUYEHUSI CMEKHBIX JUCLMILINH, IPOI0JIKEHUS 00pa30BaHuUs;

¢ MHTeJUIeKTyaJlbHOe pa3BHTHe, (OPMUPOBAHUE KAYECTB JINYHOCTU, HEOOXOIUMBIX YEJIOBEKY IS
MIOJTHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTEMaTHUECKOUN JESITEIHbHOCTH: SICHOCTH
U TOYHOCTH MBICIM, KPUTHUYHOCTU MBIIUICHUS, HMHTYHIMH, JIOTHUYECKOTO MBIIIJICHUS, D3JEMEHTOB
QITOPUTMHUYECKON  KYJIbTYpPbl, INPOCTPAHCTBEHHBIX IPEICTABIEHUMN, CIIOCOOHOCTH K IPEOJIOJICHUIO
TPYAHOCTEN;

e ¢dopmupoBaHue NpeacTaBJIeHMH 00 HAEIX U METOJaX MAaTeMaTUKU KaK YHHBEPCAJIbHOTO SI3bIKa
HayKH U TEXHUKH, CPEACTBA MOJEIUPOBAHNUS SBJIEHUI U IIPOLIECCOB;

¢ BOCINHMTAHHE KYJIbTYPbl JTUYHOCTH, OTHOLICHHS K MaTeMaTHKE KaK K 4YacTU OOIIeueIOBEeYECKOil
KYJIbTYPbI, UTPaoIIel 0CO0YI0 poJib B OOIIIECTBEHHOM Pa3BUTHUH.

B xoae ocBoeHus1 conep:kaHus Kypca yqyauyecs MoJay4aoT BO3MOKHOCTD:

® Ppa3BUTH MIPEACTABICHUS O YHCIIE U POJIU BBIUYUCICHUN B YEIIOBEUECKON MPAKTHKE;

e copmMupoBaTh NPAKTHUECKHE HABBIKM BBHIMOJIHEHHS] YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIUHCJICHHUH, Pa3BUTh BBIUUCIUTEIBHYIO KYIbTYPY;

® OBJI3/IETh CUMBOJIMYECKUM SI3BIKOM alreOphl, BbIpadoTaTh (hOpMaIbHO-ONEPAaTUBHbIE anredpanyeckue
YMEHHMS U HayUUThCS IPUMEHATh UX K PEIICHUIO MATEMAaTHYECKUX U HEMaTeMaTUYEeCKUX 3a/1ay;

® U3y4YUTh CBOWCTBA M Trpapuku (QYHKIUN, HAYIUTHCS HCIOIB30BaTh (PYHKIHMOHAIBHO-TpapUUecKue
MIpeICTaBICHMS JIUIsl ONTMCAHUS M aHaIN3a peajbHbIX 3aBUCUMOCTEN;

® TOJIyYUTh NPEACTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUpPE M O PA3IMYHBIX
crnocofax X U3y4eHHst, 00 OCOOEHHOCTSIX BBIBOJIOB M ITPOrHO30B, HOCSAIIMX BEPOSITHOCTHBINA XapakTep;

® pa3BUThH JIOTUYECKOE MBILIUIEHUE U pedb — YMEHUS JIOTUYECKH OOOCHOBBIBATh CYXJAEHUSI, IPOBOJUTH
HECJIO)KHBIE CHUCTEMaTH3allii, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOJIb30BATh PA3IUYHbIE S3BIKU
MaTeMaTHKU (CJIOBECHBIN, CHMBONMYECKUN, Trpauueckuii) A HWUIIOCTPAlld, HHTEPIpeTallny,
apryMeHTalluu 1 JI0Ka3aTeNlbCTBa;

e copmupoBaTh MpeNCTaBICHHUS 00 H3Y4YaeMbIX MOHATHUAX U METOJaX KaK BaKHEHIIMX CpeICcTBax
MaTEMaTHYECKOT0 MOJIEITMPOBAaHUS PEabHBIX IIPOLIECCOB U SIBICHUM.

OcHoBHbBIC pa3BUBaIOIIHE H BOCIIMTATEIbHBIC LeJIH

Pa3zBurne:

> SIcHOCTH M TOYHOCTH MBICIIA, KpPUTUYHOCTH MBIIUIEHHS], UHTYULINH, JIOTHYECKOTO MBIIIJICHUS,
AJIEMEHTOB  AJITOPUTMUYECKOM  KYJIbTYpbl, MPOCTPAHCTBEHHBIX MpPEACTAaBICHHUI, CHOCOOHOCTH K
IIPEOIOJICHUIO TPYIHOCTEM;
MaremMaTnyeckon peuu;
CencopHoit cepsl; ABUraTeIbHON MOTOPHKH;
BHuManus;, namsarTy;
HaBbIkoB camMO U B3aMOIIPOBEPKH.

VVVY



@opMupoBaHue MPEACTABICHUI 00 USSX M METOJaX MaTeMaTUKH KaK YHUBEPCAIBHOTO SI3bIKA HAYKU U
TEXHUKH, CPEJCTBA MOJICIIMPOBAHUS SBJICHUHA U TTPOIIECCOB.

BocnuTanue:

> KyabTypbl TMYHOCTH, OTHOILIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYEeTIOBEUECKON KYJIBbTYPHI,
MOHMMaHKE 3HAYMMOCTHA MAaTEMAaTUKH JIJI1 HAyYHO-TEXHUYECKOTO ITPOrpecca;

> BoneBBIX KauecTB;

> KommyHHKabeTbHOCTH;

> OTBETCTBEHHOCTH.

MecTto npeamera B ¢geaepajbHOM 0a3MCHOM YU4eOHOM IJIaHe

CornacHo ¢enepanbHOMY 0a3MCHOMY y4eOHOMY TUIaHY JIJIsi 00pa30BaTEIbHBIX YUpexaeHuid Poccuiickoit
@denepany Ha U3y4YEeHUE MATEMAaTUKH Ha CTYNEHU OCHOBHOTO OOIIero oOpa3oBaHMsI OTBOAMTCA HE MEHEe
875 4 u3 pacuera 5 u B Henenmio ¢ V no IX kmace. Anrebpa usydaercst B 7 Kinacce — 3 4 B HEJIEJIO, BCETO
102 g; 8 kmacc 3 4 B Hememo, Bcero 102 u; 9 kimace 3 4 B HeAemto, Bcero 102 4.

OO0uey4yeOHbIe yMEHNSI, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH.

B xone mpemnopaBaHusi MaTeMaTHUKA B OCHOBHOHM IIKOJE, pabOThl HaJ (HOPMHUPOBAHUEM Y YUAILIUXCS
MIEPEYUCIICHHBIX B TIpOrpaMMe 3HAHUH W YMCHHH, cienyer oOpamiarh BHAMaHWE HAa TO, YTOOBI OHHU
OBIIAJICBAIA  YMeHUsMU 00weyyedHo20 Xapakmepa, Pa3HOOOPa3HBIMU cnocobamu OesmenbHOCmu,
pUOOPETAIH OIIBIT:

IUTAHUPOBAHUS UM OCYIIECTBICHHUS QITOPUTMUYECKONW JEATEIbHOCTH, BBINOJIHEHUS 33JaHHBIX W
KOHCTPYHPOBAHUS HOBBIX aJITOPHUTMOB;

pelieHrs pa3HOoOOpa3HBIX KJIAcCOB 3ajad M3 pa3JIMYHBIX pa3esioB Kypca, B TOM 4HCIE 3ajad,
TPEOYIONIMX MOMCKA ITYyTH B CIIOCOOOB PEIICHHUS,

UCCIIEIOBATENILCKON  JIEATEIbHOCTH, Pa3BUTHS HJEH, TMPOBEACHUS HKCIIEPUMEHTOB, 0000IIeHus,
MMOCTAaHOBKH U ()OPMYJIMPOBAHUS HOBBIX 3a71a4;

SICHOTO, TOYHOT'O, TPaMOTHOT'O U3JI0)KEHUS CBOUX MBICJIEH B YCTHOM U MUCbMEHHOM peyH, UCTIOIb30BAHUS
Pa3IMYHBIX SI3LIKOB MAaTEMATHUKH (CIIOBECHOTO, CHMBOJIMYECKOTO, TpaduiIecKoro), CBOOOAHOTO Mmepexoa C
OJTHOTO SI3bIKa Ha JPYTO# AJIsl WILTIOCTPAIMU, HHTEPIPETalliY, apTyMEHTAIlUU U TOKA3aTeIbCTBa;

MIPOBEICHUS JIOKA3aTEeIbHBIX PACCYKICHHM, apTyMEHTAIIUN, BBIIBIYKEHUS TUIIOTE3 H UX O0OCHOBAHMUS;

MOKCKa, CUCTEeMaTH3alliK, aHalu3a U Kiaccudukanuu UHGOPMAIUU, KCIOIB30BaHUS Pa3HOOOPA3HBIX
WH()OPMAIMOHHBIX MCTOYHUKOB, BKIIIOUas YYeOHYI0O U CIPABOYHYIO JIUTEPaTypy, COBpPEMEHHBIC
nH(OPMAaIIMOHHBIE TEXHOIOTHH.

TpeGoBanns k MaTeMaTH4YeCKO# MOATOTOBKe yyammxcs 8 Kiacca

B pesyabTare nzyuenus aaredpbl y4eHUK J0JIAKEH

> 3HATH/IOHUMATh

e  CYILIECTBO NOHATHUS MaTEMAaTUYECKOTO 1I0KA3aTEIbCTBA; IPUMEPBI JOKA3ATEIbCTB;

e  CYIIECTBO MOHATHUS aAJIFOPUTMA; IPUMEPHI AITOPUTMOB;

e KAk MHCIOJB3YIOTCS MaTeMaTHueckue (OpMylibl, ypaBHEHUS M HEPaBEHCTBA; NPUMEPHI HUX
MIPUMEHEHHUSI JUIsl peIIeHNs] MaTeMaTUUeCKUX U MPaKTUYECKUX 3a]1ay;

e Kak MaTeMaTHYeCKU OINpe/eieHHble (YHKIMM MOTYT ONMCHIBaTh peajibHbleé 3aBUCHUMOCTH;
MPUBOJUTH IPUMEPHI TAKOTO ONUCAHMUS;

e Kak MOTPEOHOCTH MPAKTHKH MPUBEIM MaTEMAaTUYECKYl0 HayKy K HEOO0XOAWMOCTH pacUIMpEeHHs
MOHSTHSI YUCIIA;

e  BEpPOATHOCTHBIM  XapakTep MHOIMX 3aKOHOMEPHOCTEH  OKpPYKAIOILEro MHpa; IPUMEpPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

e CMBICHI  WJA€AIM3alUM, I[O3BOJSIONIEM  pelmaTh  3ajauyd  peaJbHOM  JEMCTBUTEIBHOCTU
MaTeMaTHYeCKUMU METOJIaMU, IPUMEPHI OLTHOO0K, BOZHUKAIOIINX MPHU UIeaTH3aluu;



> yMeTh

e  BHINOJHATH OCHOBHBIC JCHCTBHUS CO CTENEHSIMH C IEIBIMH IOKa3aTeNsIMH, C MHOTOWICHAMH M C
areOpandeckKuMy  JIpOOSIMH;  BBIMIOJIHATH  PA3JIOKEHHE MHOTOWICHOB Ha MHOXKHUTENHW; BBIIOJIHSITD
TOY/IECTBEHHBIE ITPE0OPa30BAHUS PAlMOHAIBHBIX BBIPAXKCHUH;

e TIPUMEHATH CBOWCTBA apU(PMETHUECKUX KBAAPATHBIX KOPHEH JUIS BBIYUCICHHUS 3HAYCHUH W
peoOpa30BaHUI YHCIOBBIX BRIPAKEHUH, COJEP)KAIINX KBAaJpaTHBIE KOPHU;

e  pemiaTh JIMHEHHbIC, KBapaTHbIC YPABHEHUS U PAllMOHATIBLHBIC YPAaBHEHHUS, CBOISAIIMECS K HIM;

e  pemath JIMHEHHBIC HEPABEHCTBA C OAHON MEPEMEHHOMN U MX CUCTEMBI;

e  HAXOIUTh 3Ha4YeHUs (QYHKIWHU, 3aJaHHON Qopmyloi, Tabnuiueil, rpadukoM IO ee apryMeHTy;
HAXOJHUTh 3HAYCHUE apTyMEHTA 110 3HaYeHUI0 (PYHKINH, 3aaHHON rpadMKOM HIIH TaOJIHIeH;

e  OIpENeNATh CBOWCTBA (YHKUMU O €€ TpaduKy; NPUMEHATHh rpaduyeckue MpeaCTaBICHHUS IPH
pELICHNH YpaBHEHUH, CHCTEM, HEPABEHCTB;

e  OIMCHIBATh CBOMCTBA M3YUYEHHBIX (DYHKIIHIA, CTPOUTH X TPAPHKH;

HCIO0JIb30BATh MPHOOPeTeHHbIe 3HAHNS M YMEHHUS B IPAKTHYECKOH /1eITeJIbHOCTH H MOBCEIHEBHOI
JKU3HHU IS

e  BBHINOJIHEHUS PacyeToB 1o (opMyliaM, COCTaBICHUS (OPMyYII, BBIPAKAIOUIMX 3aBUCUMOCTU MEXKIY
peaTbHBIMHU BETMUYMHAMI; HAX0XKJICHUS HYKHON (POPMYIIBI B CIIPABOYHBIX MaTepHajiax;

e  MOJCIUPOBAHUS MPAKTUYECKUX CHTyallMid W  HCCIEAOBAHUS IIOCTPOCHHBIX MoOJeNell ¢
UCIIOJIb30BAHUEM allIapaTa anreopsl;

e  ONHCaHMA 3aBUCHMOCTEH MEXAY (H3MYECKHMH BEIMYMHAMH COOTBETCTBYIOIIMMH (HOPMYJIaMH IPH
MCCIICIOBAaHUH HECIIOKHBIX MPAKTHUECKUX CUTYAIIHIA;

e  HHTEpHpeTanuu rpaduKoB peanbHBIX 3aBUCUMOCTEH MEXIY BETHUYMHAMM.

5 TexHoJIOrMU, METOAUKHU U (pOPMBbI OPraHU3ALUH YUeOHBIX 3aHATHIA:

Texnonocuu:

. [Tpobnemuoe obyueHue;

° KonnexTuBHLIH cr1ocod esITeIbHOCTH,

o HNHpopMalnoHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTUY;
Memoduxu:

o Jlexuus, Oecena, CaMOCTOSITEILHOE U3YyUEHHUE;

o CamocTosiTenbHble paboThI; JaOOpaTOpPHBIE PaOOTHI.

o @OpoHTaANBHBIM OMPOC, YCTHAsI UM MMCbMEHHAs: KOHTPOJIbHAsI paboTa.
Dopmul:

o VYDok - JIeK1us, ypoK - 1€10Bast Urpa;

o YPOK - IPaKTUKYM, YPOK- COPEBHOBAHHE;

o VYpok-c AuIaKTHUeCKO Urpoit, KOMOMHUPOBAHHBIN YPOK;

J VYpok-KoHCyNbTalus, YpOK-3a4eT, ypOK CEMHUHAp.

Cucrema ypoKOB yCIIOBHA, HO BCE K€ BBIIEIISIOTCS CIEIYIOIINE BUIBL:

Ypox-nexyua. llpeamonaraioTcsi COBMECTHBIE YCHIIMS YUYUTENS W YUYEHUKOB JUIS peEIIeHUs oOIei
poOJIeMHOM TT03HABATEILHOMN 3a1a4H.

Ypox-npakmuxym. Ha ypoke ydwammecs paboTaloT HaJ Pa3IUYHBIMU 3aJaHUSIMH B 3aBHCHUMOCTH OT
cBoeit IIOArOTOBJIICHHOCTH. BI/II[BI pa60T MOTYT OBITH CaMbIMH Ppa3sHbBIMU: NHUCBMCHHBIC HCCICOOBAHMA,
pelIeHne pa3InyHbIX 3a7a4, TPaKTUYECKOe MPUMEHEHNE Pa3IUNYHbIX METO/IOB PEIICHHS 3a/1a4.

Ypox-uccneooseanue. Ha ypoxe yuwammecs pemarwT OpoOJIEMHYIO 3ajady MCCIIeI0BaTENbCKOTO
XapakTepa aHAIMTUYECKUM METOIOM.

Komobunupoeannwlii ypok nipeAnonaraeT BHIIOJIHEHUE padOT U 3aJjaHHi pa3HOro BUA.

Ypok—uzpa. Ha ocHoBe UrpoBOIl AEATENBHOCTH Yy4YalllMecs MO3HAIOT HOBOE, 3aKPEIUISIIOT U3YyYEHHOE,
OTpabaThHIBAIOT Pa3IUYHbIC YICOHbIC HABBIKH.

Ypox pewenus 3aoau. BripaGaTeIBaroTCsl y y4yallMXcs YMEHHUs U HAaBBIKH PEIICHUs 33a]a4 Ha ypPOBHE
00s13aTeIFHON ¥ BO3MOKHOW TTOTOTOBKH.



Ypok-mecm. TectupoBaHue MPOBOAUTCS C IENBIO AMATHOCTHKH MPOOENOB 3HAHUM, KOHTPOJS YPOBHS
O00y4YEeHHOCTH y4aluxcs, TPEHUPOBKH TEXHUKE TECTUPOBAHMSL.

Ypok-3auem. YcTHBIA OIPOC ydamuxcs II0 3apaHee COCTABICHHBIM BOIIPOCAM, a TAKXKE PELICHUE 3a1a4
Pa3HOrO YPOBHS 110 U3yYEHHOU TEME.

Ypoxk-camocmoamenvnaa paboma. Ilpennaratorcs pazHble BUIbl CAMOCTOSATEIbHBIX padoT.

Ypok-konmponsnaa paboma. lIpoBonnurcs Ha 1ByX ypOBHSX:

YPOBEHb 00513aTEIBHOM MOITOTOBKH - «3», YPOBEHb BOZMOKHOM MOJTOTOBKH - «4» U «5».

Hcnonp30BaHnEe pa3iu4HbIX TEXHOJIOTMHM B MPENOJABAHUMA MATEMATHKH ITO3BOJISIET HENPEPBIBHO

MEHSTH (GOPMBI PabOTHI HA YPOKE, YepEeIoBaTh YCTHBIE U MUCHbMEHHBIC YIIPAXKHEHUS, OCYIIECTBIATh Pa3HbIC
IIOAXOJAbl K PpEUICHUI0 MAaTeMaTU4YeCKUX 3alad, 4YTO CO3JacT M IOAJNEPKHUBACT HHTEIICKTYaJIbHOE
HaNpsDKCHUE yJaluxcs, POpMUPYET Yy HUX YCTOMUMBBINA HHTEPEC K M3YYEHUIO JaHHOTO IMPEaMETa.

CpaBHuTeIbHAs TA0JUIIA.

COAEPXXAHUE MATEPUAJIA KonuuectBo KonuuectBo

4acoB 1o | 4acoB o
IPUMEPHOM paboueit
porpaMmme IporpaMme

1.Parmonansubie gpodu 23 23

2.KBanpaTHble KOpHU 19 20

3.KBanparHbie ypaBHEHUS 21 21

4 HepaBeHCTBa 20 17

5.CreneHb ¢ LeAbIM IOKa3aTeleM. JIEMEHThI 11 13

CTaTUCTHKH.
6.IToBTopenue 8 8
Uroro. 102 102

Brecenune gaHHBIX U3MEHEHUH MMO3BOJIUT OXBAaTUTh BECh U3y4ae€MbIil MaTepual Mo MporpaMMe, MOBBICUTh
ypOBeHb OOYYEHHOCTH Y4YalIUXCAd IO TpPeAMETy, a Takke Oosiee dS(PPEeKTUBHO OCYIIECTBUTH
WHIUBUAYAIbHBIN MOAX0A K 00yYaroIMCs.

Cucrema OleHUBAHHUA :

[TaTubannpHast cucTeMa OLIEHMBAHUS C MCIIOJIb30BaHHEM JU(depeHIMpoBaHHOro nojaxona. OueHka
3HAaHWWA, YMEHUH U HaBBIKOB OCYIIECTBISETCS C IOMOUIbIO CHCTEMBbl H3MEpUTENed B BHJE
IIPEIBAPUTENIBHOTO, TEKYIIEro, TEMAaTUYECKOTO W HMTOTOBOTO KOHTPOJISA, HCIOJIB3Yys NPU 3TOM YCTHYIO
MpoBepKy (YCTHBIM ONpPOC HHAUBUAYAIbHBIM WO  (QPOHTANBHBIN), MHUCBMEHHYIO MpPOBEPKY (
MaTeMaTHYeCKUM JHUKTAHT, CaMOCTOsITeNbHas paboTa, KOHTpOJbHas padoTa, TeMaTHYECKUH cpes,

TECTUPOBAHUE)
Kpumepuu owubok:
1. K TpyObIM OIIMOKaM OTHOCATCA OUIMOKH, KOTOpble OOHapy>XKMBAIOT HE3HAHHE Yy4alllUMHUCA

CbOpMYJ'I, ImpaBuJI, OCHOBHBIX CBOI)IICTB, TEOPEM M HCYMCHHEC HUX NPHUMCEHATH, HE3HAHHUC IMPUCMOB PCIICHHA
3aaa4, pacCMaTpuBacMbIX B yqe6Hm<ax, a TAaKXEC BBIYHUCIINTCIBHBIC OI]_II/I6KI/I, €CJIN OHU HEC SABJIAKOTCA
OITMCKOM;

2. K HCpr6BIM OIIMOKAM OTHOCSITCS: MNOTCPd KOPHA WM COXPAHCHUC B OTBCTC IMOCTOPOHHETO
KOpHA; 0T6paCBIBaHI/Ie 0e3 00BICHEHUM OOHOI'O U3 HUX U PABHO3HAYHBIC UM,
3. K HEAOYCTAM OTHOCATCA: HEPAINOHAIBHOC PCIICHUEC, OIMUCKU, HEAOCTATOYHOCTD UJIN OTCYTCTBUC

MOSICHEHU, 000CHOBAHUH B pEIIEHUSX



O].[eHKa YCTHBIX OTBETOB YHalllUXCHA 10 MATEMATHKE

OtBer OLICHUBACTCA OMMEmKOU «5», €CIIM VICHHUK.

. MOJTHO PACKPBUI COJICpP)KaHHE MaTepuasia B o0beMe, MPEAyCMOTPEHHOM MpPOTPaMMO U
y4eOHHKOM

. W3JI0KHIT MaTepHall TPAMOTHBIM SI3BIKOM B OIPEJICIICHHOW JIOTHYECKOW MOCIIEI0BATEIILHOCTH,
TOYHO UCTIOJB3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY

o MPABWJIBHO BBHIMIOTHWII PUCYHKH, YEpPTEXH, TpauKH, COMYTCTBYIOIIUE OTBETY; IOKAa3aj
YMEHHE UJUTFOCTPUPOBATH TEOPETHUCCKHUE TTOJIOKEHUSI KOHKPETHBIMU TIPUMEPAMHU

o MIPUMEHSITh UX B HOBOW CHTYaIlMH MPU BHIMOJIHCHUH MTPAKTUYECKOTO 33 JaHUs

o MPOJIEMOHCTPUPOBA  YCBOGHHE  paHEEe  M3YyYEHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
C(OPMHPOBAHHOCTH U YCTOMYMBOCTH MCIIOJIB3YEMbIX TIPU OTPAOOTKE YMEHUI U HABBIKOB

. OTBEYAJl CaMOCTOSITEJIbHO 0O€3 HABOISIIMX BOMPOCOB y4HTElIs. BO3MOXHBI OllHA — JBE

HCTOYHOCTH IIpHU OCBCIICHHKU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIIAJKaX, KOTOPBIEC YUCHUK JICTKO
HCIIpaBUJII 110 3aMCYaHHUIO YUYHUTECIIA.

OTBeT OolLleHUBAETCS omMmemkou «4», eclii OH yIOBIETBOPSIET B OCHOBHOM TPEOOBaHMSIM Ha OLEHKY
«5», HO IIPH 3TOM MMEET OJIMH U3 HEJOCTaTKOB:

L4 B H3JIOKCHUHU JOITYIICHBI HeOOIbIINE HpO6CJII)I, HC€ HCKa3uBHIINC MaTECMAaTHYCCKOC
COACPIKAaHUC OTBCTA,
L4 AONYIICHBI OAWH - JBa HCAO0YCTA IIPpU OCBCHICHHWHU OCHOBHOI'O COACPIKAHUSA OTBCTA,

HCIIPABJICHHBIC 110 3aMCYaHUIO YUUTCIIA,

L4 AONYIICHBI omnOka unu 0ojee ABYX HCAOYCTOB IIPU OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIaJKaX, JICTKO UCITPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA.

Ommemxa «3» CTABUTCS B CIICAYIONINX _CITy4Yasx:

J HETIOJIHO WJIM HENOCIIEJI0BATEIIEHO PAcKPBITO COJEpKaHUE MaTepuajia, HO IMOKa3aHO oOlriee
NOHUMAaHUE BONPOCAa W IPOAEMOHCTPHPOBAHBI yMEHUS, JOCTaTOYHBbIC /IS JaJbHEHIIEro YCBOCHHS
IPOrpaMMHOTr0 Marepuana (onpeaeneHusle «TpeOoBaHUIMH K MATEMAaTHUECKOHN ITOATOTOBKE YUAIIUXCS»);

L HUMCJINCH 3aTpYAHCHHUA WA JONMYHICHBI OIIMOKU B OIpCaACIICHUU HOHﬂTHﬁ, HCII0JIb30BaHUU
MaTeMaTHYEeCKOH TCPMHUHOJIOTUH, YCPTCIKAX, BBIKJIIAJKAX, HCIIPABJIICHHBIC ITOCJIC HECKOJBKHX HABOJAAIINX
BOIPOCOB YUUTEJIS;

L4 YUCHUK HE CHOpaBUJICA C MPUMCHCHHUEM TCOpHUH B HOBOM CUTyalluu IpHU BbIIIOJHCHHUHU
MPAKTUYICCKOI'O 3alaHN s, HO BBIIIOJIHUII 3aJaHU 00513aTENBHOTO YPOBHH CIIOKHOCTH IT1O JTaHHOM TEMCE,

L4 IIpU 3HAHUH TCOPCTUICCKOTO MAaTCPpHaJia BBIABIICHA HCJOCTATOUHAs C(I)OpMHpOBaHHOCTL

L4 OCHOBHBIX YMCHI/Iﬁ 1 HAaBBIKOB.

Ommemxa «2» CTaBUTCS B CIEOVIONINX CIYYAIX '

J HE PAaCKPBITO OCHOBHOE COJIEpIKaHNe y4eOHOro MaTepHaa

J 00Hapy)KEHO HE3HAHWE WM HEMOHMMAaHHE YYCHUKOM OOJIbIIeH MM HanboJee BaXKHOW YacTH
y4eOHOro MaTepuasa

. JONYIIEHBl OUIMOKM B OIpPEACTCHUU TOHATHH, IpPU HCIOJIB30BAHUM MaTeMaTHYECKOM

TCPMHUHOJIOTUH, B PUCYHKAX, YCPTCIKAX WA Fpa(i)I/IKaX, B BBIKJIAJIKaX, KOTOPBIC HE HUCIIPABIICHBI ITOCIIC
HCECKOJIbKUX HAaBOJAAIINX BOIIPOCOB YUHUTCIIA.

Ouemca NMUCBbMEHHBIX KOHTPOJBbHbIX paﬁoT Yyamuxcsd 1mo MmareMaTuke

Ommemka «5» CTaBUTCA, €CJIN

o pa0oTa BBINOJIHEHA TOJHOCTHIO
o B JIOTHYECKHUX PACCYKIEHUSIX U 000CHOBAHUHU PELLIEHUS HET MPOOEIOB U OLUIMOOK
o B pEIIEHUH HET MaTeMaTHYeCKUX OHIMOOK (BO3MOXHA OJ[HA HETOYHOCTh, ONMCKA, HE

ABJIAOIIAACA CIICACTBUEM HC3HAHUA NJIKM HCIIOHUMAaHU A y‘-IC6HOFO MaTepI/IMa).



Ommemka «4» CTaBUTCS, €CIU:

J paloTa BBIIOJIHEHA MOJIHOCTBIO, HO 00OCHOBAHMS IIAr0B PELICHUs HEIOCTaTOYHbI (€CIIU yMEHUE
00OCHOBBIBaTb PACCYXKJIEHHUS HE SIBJISUIOCH CIELUAIBHBIM OOBEKTOM IIPOBEPKH); JOIYILIEHa OJHA OIIMOKa
WIN JBa-TPU HEIOYEeTa B BHIKJIAJKAX, PUCYHKAX, YEPTEKAX UITH

o rpadukax (eciu 3TH BHJIBI Pa0OTHI HE SIBIISTHCH CHIEIIMATBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» CTaBUTCH, €CIIN:
JIOTTYIIIeHBI OoJiee OMHOM OommOKHM Wi Oojiee JBYX-TPEX HEJOYETOB B BBIKJIAQJKAX, YEPTEkKAX WU
rpadukax, HO y4amuucs BiiaeeT 00s3aTeIbHBIMH YMEHUSIMH I10 TTPOBEPSEMON TEME.

Ommemka «2y CTaBUTCS, ECIIU:
JOTMYIIEHBl CYIIECTBEHHBIC OIIMOKH, IOKA3aBIIME, YTO YYAIMKCS HE BiaJieeT 00sA3aTeIIbHBIMU
YMEHUSMH 110 JAaHHOH TeMe B TIOJHOHN Mepe

Conep:xanue TeM y4eOHOro Kypca

1. PanuonajbHbIe Apodu (23 4)
Panmonanshas 1po6s. OCHOBHOE CBOMCTBO JAPOOH, COKpAIICHHE JPOOCH.

ToxnecTBeHHbIE TPe0OpPa30BaHKs PAIMOHATBHBIX BhIpakeHUU. DyHKIMA Y = — U ee rpaduK.
X

OcHoOBHasl 11eJIb — BBIPa0OTAaTh YMEHHWE BBIMOJHATH TOXICCTBEHHBIC MPEOOPa30BaHUS PAlMOHATBHBIX
BBIPAYKECHHUIA.

Tak kak JNEHCTBUS C paMOHAIBHBIMHU APOOSIMH CYIIECTBEHHBIM 00pa3oM ONMHUPAIOTCS HA JICUCTBUS C
MHOTOYJICHAMH, TO B Hayajie TEMbl HEOOXOAMMO IOBTOPUTH C YYallUMHUCSA NpeoOpa3oBaHMs IENbIX
BBIPa)KCHU.

['maBHOE MeCTO B JaHHOW TeMe 3aHMMAIOT AITOPUTMBI JEHCTBUN € ApOOSMHU. Yyaliuecs IOJKHBI
MMOHUMATh, YTO CyMMY, Pa3HOCTb, IPOU3BEJCHUE M YaCTHOE IpoOel Bcerja MOXKHO MPEICTaBUTh B BUIC
npo6u. [IpuoOperaeMblie B JaHHOW TEME YMEHUS BBITIOJIHATE CIOXKEHUE, BBIYUTAHUE, YMHOKCHHE U JICJICHHUE
npo0elt SBISIOTCS ONMOPHBIMH B MPE0Opa3oBaHUAX JPOOHBIX BhIpakeHUH. [lo3TOMY MM clieqyeT yaenuTh
ocoboe BHUMaHHe. HerenecooOpa3sHO mepexoauTh K KOMOMHHUPOBAHHBIM 33/IaHUSM Ha BCE JCHCTBUS C
Ipo0siMU TIpexie, YeM OyIdyT YCBOCHBI OCHOBHBIC aJTOPUTMBI. 3aJaHUsl Ha BCE JCUCTBHUS C JPOOSIMU HE
JOJKHBI OBITh U3JIUIITHE TPOMO3IKUMHU U TPYIOEMKHUMHU.

[Ipn HaxXOXIEHUM 3HAYEHMI IpoOeil naroTcs 3a/aHus Ha BBIYMCICHHS C TOMOIIBIO KalubKynsaTopa. B
JTAHHOM TeMe PaCIHIMPSIIOTCS CBEJACHHS O CTAaTUCTUYECKUX XapaKTEPUCTHKaxX. BBOIWUTCSA MOHSTHE CPEIHETO
FapMOHHUYECKOTO PsiJIa MOJIOKUTEIbHBIX YHCEIL.

N3ydeHue Tembl 3aBepliaeTcs pacCMOTPEHUEM CBOMCTB rpaguka GQyHKIUN Y = —.
X

2. Ksaapatnbie kopHu (20 1)
[Tonsitue 00 wppanmoHanbHBIX uuciaax. OOmMe CBeNCHHMS O JEUCTBUTENBHBIX uuciax. KBagpaTHbii
KopeHb. [ToHATHE O HAXOXIEHUU MPUOTMKEHHOTO 3HAYEHHUs KBaapaTHOTo KopHs. CBoICTBa KBaapaTHBIX

kopHe#. [IpeoOpazoBanust BRIpaXEHUM, COJEPIKAIINUX KBaapaTHbie KOpHU. DyHKIUS Y = VX ee cBoiictBa n
rpaduk.

OcHOBHas 11e7Ib — CHCTEMATH3UPOBATh CBEJCHHS O PAIMOHAIBHBIX YHCIAX M JaTh MpEACTaBlIeHUE 00
WPpAIMOHATILHBIX YHCIIaX, PACHIMPUB TEM CaMbIM TIOHSITHE O YHCIE; BBIPAabOTaTh YMEHHE BBITIOJHATH
peoOpa3oBaHUs BEIPAKEHUH, COACPKAIINX KBAAPATHBIC KOPHH.

B nanHOi#1 TeMe ydamuecs moJIy4aroT Ha4aJbHOE MPECTaBICHUE O MOHIATHH JEHCTBUTENBHOrO ynciaa. C
ATOW TENbI0 0000Ial0TCs W3BECTHBIE YUYalIMMCS CBEIEHUS O pPAlMOHAIBHBIX uYuciax. J[ns BBeaeHUS
MOHSTHUSI UPPAUOHAIIBHOTO YUCJIa UCIIOIb3YEeTCSl HHTYUTUBHOE MPEICTABICHHUE O TOM, YTO KaX bl OTPE30K
MMEET JUIMHY U TOTOMY KaXKJIOW TOYKE KOOPAMHATHOM IPSMOW COOTBETCTBYET HEKOTOPOE YHCIIO.
[TokasbIBaeTCs, YTO CYLIECTBYIOT TOUKH, HE UMEIOLINE pallMOHAJIbHBIX a0CIUCC.




IIpu BBeneHUU MOHATUSA KOPHS IOJIE3HO O3HAKOMUTH YYalllUXCSl C HAXOXKIACHHEM KOPHEHW € IMOMOILBIO
KaJIBKYJIATOPA.

OcHOBHOE BHHMMAaHHUE YJEISACTCS MOHATUIO apU(PMETHYECKOro KBaJpPAaTHOTO KOPHS M CBOHCTBaM
apu(MeTHyecKux KBaJapaTHBIX KOpHEH. Joka3bIBaroTCs TEOpeMbl O KOpPHE M3 IPOU3BEIEHUs U Apodu, a

2 o
TaK)K€ TOXAECTBO Va :|a|, KOTOpBIE TOJYYal0T TPUMEHEHHE B TPEoOpPa3OBaHMUAX BBIPAKEHUH,
colepKalIMX  KBaapaTHble KopHU. CrneuuanbHOe  BHUMAaHHUE — YAETSETCSs  OCBOOOKICHHIO  OT
a a
i
NCRENEN
BBIPOKEHUS, COJIEp)KAIlMe KOPHH, YacTO HCIIOJIb3YeTCsd Kak B CaMOM Kypce aireOpbl, Tak M B Kypcax

reoOMeTpUH, aNredphl U Havall aHaIn3a.
[Tpomomxaercs pabora mo pa3BUTHIO (YHKIIMOHATIBHBIX MPEACTABICHUN ydamuxcs. PaccmarpuBarorces

HppaliuOHAJIBHOCTH B 3HAMCHATCJIC ,Z[pO6I/I B BBIpAXXCHUAX BHA . YMenue HpeO6p330BBIBaTI)

byHKIHUA Y = VX, ee cBoiictBa 1 rpaduk. [lpu u3ydennn pyHkumn y = VX IHOKa3bIBaeTCS ee B3aUMOCBSI3b

¢ byHkumeii y = x?, rae X > 0.

3. Ksaaparnble ypaBHenus (21 4)

KBagparnoe ypaBHeHue. @opmyna KOpHEH KBaJApaTHOIO ypaBHEHHUs. PelleHune panuroHaIbHbIX
ypaBHeHUl. Penienue 3anad, OpUBOJAIIMX K KBAJPATHBIM YPAaBHEHUSAM M MPOCTEUIINM pPallMOHAIbHBIM
YPaBHEHUSIM.

OcHoBHad 11e]Ib — BBIPa0OTaTh YMEHUsS pellaTh KBAJAPAaTHBIC YPABHCHHS W MPOCTEHINNME palMOHATHHBIC
YPaBHEHUS U IPUMEHSATh UX K PEIICHUIO 3a]1a4.

B navane TeMbl mpPUBOASTCS MPUMEPHI PEIICHUSI HEMOJIHBIX KBAJPATHBIX YPaBHEHHU. DTOT MaTepual
cucreMatuzupyercsi. PaccMarpuBarOTCs anrOpUTMbl  PEILIEHUs] HEMNOJIHBIX KBaJpPaTHBIX YypaBHEHUU
Pa3JIM4YHOrO BUJIA.

OcHOBHOE BHUMAHHE CIEIYET YIEIUTh PELICHUIO0 YPaBHEHUN BHUAA ax> +bx +¢c=0,tne a # 0, ¢
UCTOJBb30BaHUEM (OopMybl KOopHei. B maHHON Teme yuwammecs 3HakoMmsTcs ¢ (opmyrnamu Buera,
BBIPQXKAIOIIMMH CBSA3b MEXAY KOpPHSMHU KBaJpaTHOTO ypaBHEHUs M ero kodddumnuentamu. OHuU
HCIOJIB3YIOTCS B JAJbHEWIEM IPHU JOKa3aTEIbCTBE TEOPEMBI O PA3JIOKEHHH KBAJAPATHOTO TPEXWICHA Ha
JIMHEWHBIE MHOXKUTEIIN.

VYyamuecs: 0BIaJ€BalOT CIIOCOOOM PEIICHHsS TPOOHBIX PAIMOHAIBHBIX YPAaBHEHHM, KOTOPHI COCTOHUT B
TOM, YTO pELICHHE TAKUX YPABHEHUMW CBOJMTCSH K PEUICHHUIO COOTBETCTBYIOIIMX LIEJIBIX YPABHEHUU C
MOCTEAYIOIUM UCKITFOUEHUEM MTOCTOPOHHUX KOPHEH.

N3ydenne naHHOW TEMBI MO3BOJISIET CYIIECTBEHHO PACIIMPUTH aIlllapaT YPaBHEHUM, UCIIOJIb3YEMBIX IS
pEILIEeHHS TEKCTOBBIX 3a/1a4.

4. Hepasenctna (17 4)

UucnoBble HEPABEHCTBA M MX CBOMCTBA. [IowIeHHOE CIOKEHWE U YMHOKEHUE YHMCIOBBIX HEPABEHCTB.
[TorpemHoCTh ¥ TOUHOCTH MPUOIMKEeHUA. JINHEelHbIe HepaBeHCTBA ¢ OJIHOM MepEeMEHHON U UX CUCTEMBI.

OcHOBHas 11e1b — O3HAKOMHUTH YyYalIUXCsl C NPUMEHEHHWEM HEPABEHCTB /I OIICHKHM 3HAYCHUH
BBIpQXEHUH, BBIPA00OTaTh YMEHHE pelllaTh JMHEWHbIE HEPABEHCTBA C OAHON MEPEMEHHOM U UX CHUCTEMBI.

CBoiicTBa YHMCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO PEIICHHE JIMHEHHBIX
HEPABEHCTB C OJHOW NEpEeMEHHOU. TeopeMbl O MOYIEHHOM CIIOKEHUW U YMHOKEHUU HEPABEHCTB HAXOIAT
MPUMEHEHNUE MPHU BBINOJIHEHUU MPOCTEUIIMX YIPAXKHEHUN HA OLEHKY BBIPAKEHUW IO METOIY TpaHUI.
BBoasiTcs moHATHS aOCOMIOTHON MOTPENIHOCTA U TOYHOCTH MPUOIHKEHUS, OTHOCUTEIHHON MOTPELTHOCTH.

YMeHus TpoBOAUTH JACAYKTHUBHBIE PACCYKACHHUS TMOJYy4alOT pa3BUTHE KakK TMpU JOKa3aTeIbCTBaxX
YKa3aHHBIX TEOPEM, TAaK U IIPU BHIIIOJIHEHNUH YIIPAXXKHEHUH Ha JOKa3aTEIbCTBAa HEPABEHCTB.

B cBsi3u c penieHWeM JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOW JAeTCsd TMOHSTHE O YHCIOBBIX
MPOMEXKYTKAX, BBOJIATCS COOTBETCTBYIOIME HA3BAaHUS M 0003HAa4YeHHs. PacCMOTpEeHHIO CHCTEM HEPaBEHCTB
C OJTHOM TIepEMEHHON MPEIIIeCTBYET 03HAKOMIICHHE YUAIIUXCS C TMOHATUSAMH MEPECEUCHHS U 00beTNHECHUS
MHOKECTB.

[Ipu penieHM HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPHIE PA3bSICHAIOTCA
Ha KOHKpeTHBIX mpumepax. Ocoboe BHUMaHUE CIEAYyeT YIEIUTh OTpaboTKe YMEHHS peliaTh MpocTeiIme
HEpaBCHCTBA BUJIA ax > b, ax < b, ocranoBUBIIKCE cIEIMANBLHO HA ciaydae, korga a < 0.




B 510l TeMe paccMarpuBaeTcs TAKXKE PELICHUE CHUCTEM JBYX JIMHEHHBIX HEPAaBEHCTB C OJHOU
MIEPEMEHHOM, B YACTHOCTU TAaKUX, KOTOPBIE 3alIMCAaHbI B BUJIE ABOMHBIX HEPABEHCTB.

5. Crenens ¢ nejabIM nokasaresem. (13 41)

Crenenp ¢ LENTbIM TOKa3aTesieM W ee cBoiicTBa. CtaHmapTHBIM BuI uucia. HauanbHble cBenmeHus o0
OpraHu3alMKi CTATUCTUYECKUX UCCIEAOBAHUM.

OcHOBHasi 1esib — BBIPa0OTAaTh YMEHUE MPUMEHSITh CBONCTBA CTENEHH C ILENbIM IIOKa3aTeleM B
BBIYHCIICHHUSIX M TPeoOpazoBaHusAX, CHOpMHUPOBATH HAadalbHBIC MPEACTABICHUS O COOpe W TPYIITUPOBKE
CTATUCTUYECKUX JAHHBIX, X HAIJISIHOM MHTEPHPETALUH.

B a10it Teme dopMynupyroTCS CBOWCTBA CTENEHU C IENBIM MOKa3aTelneM. MeToj JoKa3aTellbCTBa ITUX
CBOMCTB MOKa3bIBAECTCA HAa NIPUMEPE YMHOXKEHUS CTEIIEHEW ¢ OJMHAKOBBIMU OCHOBAaHUAMU. JlaeTcs noHsTue
0 3amUCH 4YHcla B CTaHAapTHOM BHjae. [IpuUBOIATCS MpUMEpHl MCIOJIL30BAaHUS TaKO# 3amucu B (usuke,
TEXHHUKE U IPYruX 00JacTsIX 3HAHUU.

VYyamuecs Mmoiay4aroT HadalbHBIE MPEACTABICHUS 00 OpPTaHM3AlMH CTATHCTHUYECKUX HccienoBaHuil. O
3HAKOMSATCA C TIOHATHUSMU TE€HEPAIbHOM M BBIOOPOYHOW COBOKYMHOCTH. [IpuBonaTcs mnpumepsl
MIPEJICTABJICHHS CTATUCTHYECKUX JIAHHBIX B BUJIE TAOJIHIl YACTOT M OTHOCUTEIIBHBIX YacTOT.
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